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COMPUTING TECHNOLOGY
Deborah R. Compeau
Christopher A. Higgins
School of Business Administration
The University of Western Ontario
ABSTRACT
Understanding individual reactions to computing technology is a central concern of information
systems research. This research seeks to understand these reactions from the perspective of Social
Cognitive Theory (Bandura 1977, 1978, 1982, 1986), a widely accepted theory of behavior in Social
Psychology and Industrial/Organizational Psychology. The theory holds that behavior, environment,
and cognitive and other individual factors are engaged in an ongoing reciprocal interaction. Two
cognitive factors in particular are given prominence in the theory: (1) outcome expectations, or beliefs
about the consequences of behavior and (2) self-efficacy, beliefs about one's ability to successfully
execute particular behaviors. A model of individual reactions to computing technology based on this
theory was tested on a sample of 940 Canadian knowledge workers. Eleven of the fourteen hypotheses
were supported by the analysis. Key findings were that self-efficacy, outcome expectations, affect and
anxiety all had a direct influence on computer use. In addition, outcome expectations and self-efficacy
were found to indirectly influence computer use through affect and anxiety. Tile behavior and
influence of others in the individuals' reference groups was found to exert a small influence on self-
efficacy and outcome expectations.
1. INTRODUCTION factors and, in turn, affects those same factors. This
relationship, which Bandura refers to as "triadic recipro-
Information systems research has devoted a great deal of cality," is shown in Figure 1.
attention to the study of individual reactions to computing
technology. This research, however, has reflected a COGNITIVE
limited theoretical perspective and has overlooked or FACTORSunderutilized important theories from other disciplines.
Social Cognitive Theory (Bandura 1977, 1978,1982,1986)
is a widely accepted and empirically validated theory of
individual behavior which encompasses most of the
important concepts in organizational behavior (Davis and
Luthans 1980). However, in spite of its widespread ENVIRONMENT< 3· BEHAVIOUR
acceptance in Social Psychology and Indus-
trial/Organizational Psychology, this theory has been
virtually ignored in information systems research. Figure 1. Social Cognitive Theory - Triadic Reciprocality
Social Cognitive Theory is based on the premise that Social Cognitive Theory advances two sets of expectations
environmental influences, such as social pressures or as the major cognitive forces guiding behavior. The first
unique situational characteristics cognitive and other set of expectations relate to outcomes. Individuals are
personal factors, including personality as well as demo- more likely to undertake behaviors they believe will result
graphic characteristics, and behavior are reciprocally in valued outcomes than those which they do not expect
determined. Thus, individuals choose the environments to have favorable consequences. The second set of
in which they exist, in addition to being influenced by expectations encompasses what Bandura calls "self-effi-
those environments. Furthermore, behavior in a given cacy," or beliefs about one's ability to perform a particu-
situation is affected by environmental or situational lar behavior. Bandura (1977, p. 193) argued that self-
characteristics, which are in turn affected by behavior. efficacy, in addition to outcome expectations, must be
Finally, behavior is influenced by cognitive and personal considered, since
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individuals can believe that a particular Consideration of the Social Cognitive Theory perspective,
course of action will produce certain in particular the role of self-efficacy in the adoption and
outcomes, but if they entertain serious use of computing technologies, may yield new insights
doubts about whether they can perform into individualq' computing behavior. Accordingly, the
the necessary activities such information purpose of this research is to investigate a model of
does not influence their behavior. computer usage based on Social Cognitive Theory. This
research model is shown in Figure 2.
Outcome expectations have been considered by many IS
researchers. The usefulness construct measured by Davis
(1989) and Davis, Bagozzi and Warshaw (1989) reflects 2. RESEARCH MODEL AND HYPOTHESES
beliefs (or expectations) about outcomes, as does the
salient beliefs construct used by Davis, Bagozzi and War- The premise of triadic reciprocality, which separates
shaw. Thompson, Higgins and Howell (1991) tested a Bandura's theory from most other motivational theories,
model of PC use based on Triandis (1980), which in- can be fully investigated only through longitudinal re-
cluded perceived consequences as a central determinant search. However, it is possible to examine a sub-model
of behavior. Questions measuring attitudes, such as those (such as Figure 2) to gain at least a preliminary under-
used by Robey (1979) also reflect outcome expectations. standing of the relationships at work. While this research
model does not test the reciprocal influences, it provides
Self-efficacy, on the other hand, has received much less a reasonable explanation of the forces influencing com-
attention in IS research. Webster and Martocchio (1990) puter usage. Figure 2 indicates that outcome ext)ecta-
found that self-efficacy perceptions were related to per- tions and self-efficacy are the two primary cognitive
formance in a computer training course. Davis and forces guiding computer usage. In other words, indivi-
Davis, Bagozzi and Warshaw suggested self-efficacy duals' beliefs about the likely consequences of their
perceptions as a rationale for the influence of ease of use actions and their judgements of their capability to execute
on behavior. Only the Webster and Martocchio study, those actions are important determinants of behavior
however, explicitly measured self-efficacy. choice. Emotional responses, such as affect and anxiety,
are also viewed as influences on behavior, and are also
Social psychologists have shown more interest than IS considered to be a function of judgements about self-
researchers in the role of self-efficacy in the adoption and efficacy and outcome expectations.
use of computer technologies. Burkhardt and Brass
(1990) found that self-efficacy was related to the early Judgements of self-efficacy and outcome expectations are
adoption of computer technologies. Hill Smith and influenced by many factors, including prior experience
Mann (1986) demonstrated a relationship between self- with the behavior and environmental characteristics, but
efficacy and perceptions about computing technology. A Social Cognitive Theory attaches particular importance to
second study by the same authors (Hill, Smith and Mann the role of observational learning. Encouragement by
1987) found that self-efficacy perceptions predicted others, others' actual use, and organizational support are
enrolment in a computer course. Gist, Schwoerer and all components of observational learning. Thus, all three
Rosen (1989) demonstrated the importance of self-effi- are considered important determinants of self-efficacy
cacy as a predictor of training performance for a Lotus 1- and outcome expectations. These relationships, which
2-3 course. form the hypotheses of the present study, are discussed
below.
94- 1
\>31 W#*C Ic.-- 200- / 2.1 Encouragement by OthersThe encouragement of others within the individual's
 +U„, Y X  1 *„„* 1
reference group can be expected to influence both self-
efficacy and outcome expectations. Encouragement of
- /0' use represents "verbal persuasion," one of the four major
0...'.... sources of efficacy information (Bandura 1986). Indivi-
Zip.Otatica'
r-----2[E] duals rely, in part, on the opinions of others in forming
judgements about their own abilities. Thus, encourage-
ment from others influences self-efficacy, if the source of
encouragement is perceived as credible (Bandura 1986).
Figure 2. Research Model The related hypothesis is:
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Hl. The higher the encouragement of use by mem- and thus may provide clues about the likely consequences
bers of the individual's reference group, the higher of using the computer. Thus, hypotheses 5 and 6 are as
the individual's selrifticacy. follows:
Encouragement of use may also exert an influence on H5. The higher the support for computer users in
outcome expectations. If others in the reference group, the organization, the higher the individual's self-
particularly those in the individual's work organization, emcacy.
encourage the use of computing technology, the indivi-
dual's judgements about the likely consequences of the H6. The higher the support for computer users in
behavior will be affected. At the very least, the individual the organization, the higher the individual's outcome
will e*pect that his or her coworkers will be pleased by expectations.
the behavior. Thus, the second hypothesis of the re-
search is: 2.4 Computer Self-efficacy
112. The higher the encouragement of use by Social Cognitive Theory affords a prominent role to self-
members of the individual's reference group, the efficacy perceptions. Self-efficacy judgements are pur-
higher the individual's outcome expectations. ported to influence outcome expectations since "the
outcomes one expects derive largely from judgements as
to how well one can execute the requisite behavior"
2.2 Others' Use (Bandura 1978, p. 241). The hypothesis is:
Encouragement of use is one source of influence on self- H7. The higher the individual's self-efficacy, the
efficacy and outcome expectations. The actual behavior higher his/her outcome expectations.
of others with respect to the technology is a further
source of information used in forming self-efficacy and Self-efficacy judgements are also held to have a substan-
outcome expectations. Learning by observation, or tial influence on the emotional responses of the indivi-
behavior modeling, has been shown to be a powerful dual. Individuals will tend to prefer and enjoy behaviors
means of behavior acquisition (Latham and Saari 1979; they feel they are capable of performing and to dislike
Manz and Sims 1986; Schunk 1981). Behavior modeling those they do not feel they can successfully master.
influences behavior in part through its influence on self- Several studies in psychology provide support for this
efficacy (Bandura, Adams and Beyer 19771 and also contention. Betz and Hackett (1981) found that self-
through its influence on outcome expectations, by demon- efficacy perceptions were significantly related to affect (or
strating the likely consequences of the behavior (Bandura interest) for particular occupations. Bandura, Adams and
1971). Thus, hypotheses 3 and 4 reflect the influence of Beyer (1977) and Stumpf, Brief and Hartman (1987)
the modeling behavior of others in the individual's refe- found that individuals experience anxiety in attempting to
rence group: perform behaviors they do not feel competent to perform.
These relationships are predicted by hypotheses 8 and 9,
H3. The higher the use of the technology by others as follows:
in the individual's reference group, the higher the
individual's self-efficacy. H8. The higher the individual's self-efficacy, the
higher his/her affect (or liking) of computer use.
H4. The higher the use or the technology by others
in the individual's reference group, the higher the H9. The higher the individual's self-efficacy, the
individual's outcome expectations. lower his/her computer anxiety.
Finally, self-efficacy perceptions are predicted to be a
23 Support significant precursor to computer use. This hypothesis is
supported by research regarding computer use (Burk-
The support of the organization for computer users can hardt and Brass 1990; Hill, Smith and Mann 198D and
also be expected to influence individuals' judgements of research in a variety of other domains (Bandura, Adams
self-efficacy. The availability of assistance to individuals and Beyer 1977; Betz and Hackett 1981; Frayne and
who require it should increase their ability, and thus their Latham 1987). It is stated as follows:
perceptions of their ability. Support can also be expected
to influence outcome expectations, as it reflects the H10. The higher the individual's self·efficacy, the
formal stance of the organization towards the behavior, higher his/her use or computers.
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23 Outcome Expectations people are expected to avoid behaviors which invoke
anxious feelings. A number of studies have demonstrated
Outcome expectations also exert a significant influence on a relationship between computer anxiety and the use of
individuals' reactions to computing technology. First, the computers (e.g., Igbaria, Pavri and Huff 1989; Webster,
expected consequences of a behavior may exert an Heian and Michelman 1990). Thus, the final hypothesis
influence on affect (or liking) for the behavior, through a of the study is:
process of association. That is, the satisfaction derived
from the favorable consequences of the behavior becomes H14. The higher the individual's computer anxiety,
linked to the behavior itself, causing an increased affect the lower his/her use of computers.
for the behavior (Bandura 1986). This gives rise to the
following hypothesis: 3. RESEARCH DESIGN
Hll. The higher the individual's outcome expecta- 3.1 Measures
tions, the higher his/her affect (or liking) for the
behavior. Encouragement by Others. The extent to which use of
computers was encouraged by others in the individual's
Outcome expectations are also an important precursor to reference group was measured by seven items. Respon-
usage behavior. According to Social Cognitive Theory, dents were asked to assess, on a five point scale, the
individuals are more likely to engage in behavior they extent to which their use of computers was encouraged by
expect will be rewarded (or will result in favorable conse- their peers in their work organization, their peers in
quences). Bandura (1971) found support for this conten- other organizations, their family, their friends, their
tion in a study of aggressive behavior in children. The manager, other management, and their subordinates.
hypothesis is also supported by research on computer use
(Davis, Bagozzi and Warshaw 1989; Hill Smith and Others' Use. The extent to which computers were actu-
Mann 1987; Pavri 1988; Thompson, Higgins and Howell ally used by others in the individual's reference group was
1991). Thus, the hypothesis is: also assessed using seven items. Respondents were asked
to indicate, on a five point scale, the extent to which their
H12. The higher the individual's outcome expecta- peers in their work organization, their peers in other
tions, the higher his/her use of computers. organizations, their family, their friends, their manager,
other management, and their subordinates actually used
2.6 Affect computers.
Individuals' affect (or liking) for particular behaviors can, Support. The organizational support for computer users
under some circumstances, exert a strong influence on was measured by six items, drawn from Thompson,
their actions. Television preferences, for example, are Higgins and Howell (1991). The respondents were asked
almost solely based on affect (Bandura 1986). Consumer to indicate, on a five point scale, the extent to which
choices are also often made on the basis of affective assistance was available in terms of equipment selection,
reactions (Engle, Blackwell and Miniard 1986). hardware difficulties, software difficulties, and specialized
instruction. They also rated (on the same scale) the
These examples, however, reflect activities for which extent to which their coworkers were a source of assis-
individual discretion is high. Computer use, depending tance in overcoming difficulties and their perception of
on the environmental context, may or may not be a the organization's overall support for computer users.
discretionary activity. If use is mandated by individuals'
jobs, then affect may exert little influence on use. In any Self-efricacy. Self-efficacy was measured by ten items
event, the relationship between an individual's liking for which asked the respondents to rate their expected ability
computer use and his or her actual behavior is worthy of to accomplish a task using an unfamiliar software pack-
further study. Thus, the next hypothesis is: age with different levels of assistance. For example, the
respondents were asked whether they could accomplish
H13. The higher the individual's affect for computer the task using the computer "if no one was around to tell
use, the higher his/her use of computers. them what to do as they went" or "if they had a lot of
time to complete the job." This measure was developed
2.7 Anxiety based on an extensive review of the literature on self-
efficacy (Compeau and Higgins 1991). The use of an
Feelings of anxiety surrounding computers are expected unfamiliar software package was chosen as the focus for
to negatively influence computer use. Not surprisingly, the measure based on discussions with computer users
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and IS professionals. These discussions suggested that periodical was obtained as a sampling frame to reach this
the factor which truly separated confident from non- population.
confident users (or those with high versus low self-effi-
cacy) was not the ability to accomplish a specific range of
tasks, but the ability to deal with unfamiliar situations. 33 Procedures
Whereas users with sufficient experience might be able to
accomplish a specific range of tasks quite easily, only Prftest. A pretest of the questionnaire was conducted
those with high confidence could readily adapt to the with forty people, including both academics and practi-
unfamiliar. tioners. Each of the respondents completed the question-
naire and provided feedback about the process and the
Outcome Expectations. An eleven-item measure of measures. Overall, they indicated that the questionnaire
outcome expectations was developed based on a review of was relatively clear and easy to complete. Following the
existing measures in the IS literature. For example, pretest, a number of modifications to the instrument were
Davis' (1989) measure of usefulness deals primarily with made, in order to improve the measures and the overall
outcome expectations. Similarly, Pavri's (1988) beliefs structure of the questionnaire.
construct, and three of Thompson, Higgins and Howell's
(1991) constructs, reflect the expected consequences of Pilot study. One hundred people within a limited geo-
using a computer. The measure presented a variety of graphical area were randomly selected from the sub-
outcomes which might be associated with computer use, scriber list for the pilot study. The geographical restric-
including increased productivity, decreased reliance on tion was placed on the sample so that follow up inter-
clerical support, enhanced quality of work output, feelings views could be conducted with as many of the respon-
of accomplishment, and enhanced status. Respondents dents as possible. The survey was mailed to selected
were asked to indicate, on a five point scale, how likely individuals with a cover letter indicating the purpose and
they thought it was that each of these outcomes would importance of the study. A follow up letter was sent to
result from their use of computers. those individuals who had not responded after two weeks.
Affect Affect was measured in this study by five items, The pilot study served a number of purposes. First, it
drawn from the Computer Attitude Scale (Loyd and provided an opportunity to obtain feedback about the
Gressard 1984). Respondents indicated, on a five point questionnaire from members of the target population. In
scale, the extent to which they agreed or disagreed with addition, the data collected in the pilot study were used
items such as "I like working with computers," and "Once to make a preliminary assessment of the reliability and
Iget working on the computer, I find it hard to stop." validity of the measures. Finally, the pilot study data
were used to calculate the expected response rate, re-
Anxiety. Anxiety was measured by the nineteen-item quired sample size, and thus the appropriate size of the
Computer Anxiety Rating Scale (Heinssen, Glass and mailing for the main study
Knight 198D. Webster, Heian and Michelman (1990)
found this to be a valid scale for measuring computer Sixty-four responses were received from the one hundred
anxiety. Respondents indicated, on a five point scale, the questionnaires mailed. Analysis of these responses
extent to which they agreed or disagreed with statements indicated that the measures were reliable and related in a
such as "I feel apprehensive about using computers." manner consistent with the predictions of Social Cognitive
Theory. The pilot study analysis, and interviews with
Use. Computer use was measured by four items, re- several of the respondents, also indicated the need for
flecting the duration and frequency of use of computers additional information. The Others' Use and Organiza-
at work, and the duration of use of computers at home tional Support constructs were added following the pilot
on weekdays and weekends. study to provide additional information about the forma-
tion of self-efficacy and outcome expectations.
3.2 Sample Main study. The procedures for the main study mirrored
those used in the pilot study. Two thousand subscribers
The target population for the study was knowledge were selected at random from the sampling frame. A
workers, individuals whose work requires them to process cover letter explaining the purpose of the study accom-
large amounts of information. This category includes panied each survey. Three weeks following the initial
most managers, as well as professionals such as insurance mailing, a second letter was sent to those individuals who
adjusters, financial analysts, researchers, consultants and had not yet responded. This letter stressed the impor-
accountants. The subscriber list of a Canadian business tance of their responses and gave them a number to call
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if they had any questions or required a new copy of the the construct it was intended to measure. Second, the
survey. average variance shared between the constructs and their
measures were compared to the variances shared between
3.4 Respondents the constructs themselves. Table 1 displays internal
consistencies and discriminant validity coefficients.
Of the 2,000 surveys mailed, 1,020 were completed and
returned. Ninety-one were also returned as undeliverable The measures of four constructs (support self-efficacy,
yielding a response rate of 53.4%. In order to assess the affect, and use) satisfied the criteria for reliability and
possibility of non-response bias, a comparison of the discriminant validity in the initial model. Thus, no
responses of the early returns to those returned late was changes to these constructs were indicated. The re-
conducted (Armstrong and Overton 1977). A multiva- maining constructs evidenced some measurement prob-
riate analysis of variance was conducted to determine lems. These problems, and the associated revisions, are
whether differences in response time (early versus late) discussed below.
were associated with different responses. The test indi-
cated no significant differences in any of the variables of Encouragement by Others. Three items in the encour-
interest (Wilks' A = 0.97; p = .735). Thus, non-response agement of use construct did not correlate highly with the
bias was not considered to be a problem. other measures. Encouragement of use from family,
friends and subordinates did not appear to correlate
The 1,020 respondents were mostly male (83%), and had highly with encouragement of use from peers and mana-
an average age of forty-one years. They represented all gers. Thus, these three items were dropped from the
levels of management and were evenly split between line model in subsequent tests.
and staff positions. They worked in a variety of func-
tional areas including accounting and finance (18%), Others' Use. A similar problem was encountered in the
general management (30%), and marketing (16%); 43% measures of actual use by others. Actual use by family,
had completed one college or university degree and a friends and subordinates did not load highly on the
further 40% had completed post graduate degrees. The construct. Moreover, actual use by subordinates loaded
respondents' educational backgrounds were in business more highly on the encouragement by others construct
(61%), arts (10%), and social science (5%), with 10% than the others' use construct. Thus, as with the encour-
reporting their educational background as other. agement construct, these items were dropped from the
subsequent analyses.
4. RESULTS Outcome Expectations. Examination of the loadings for
the outcome expectations construct indicated the possibi-
Data analysis was conducted using Partial Least Squares lity of multiple underlying dimensions for this construct.
(PLS), a relatively new, extremely powerful multivariate Reconsideration of the items confirmed this hypothesis.
analysis technique that is ideal for testing structural Two distinct dimensions appeared to be represented in
models with latent variables (see Wold [1985] for a the scale, corresponding to the job-related and other,
comprehensive description). PLS analysis involves two more personal outcomes of computer use. Job-related
stages: (a) assessment of the measurement model, in· outcomes included items such as 'If I use a computer, I
clu(ling the reliability and discriminant validity of the will increase the q,iality of output of my job," while the
measures, and (b) assessment of the structural model. personal outcomes included "If I use a computer, I will
increase my sense of accomplishment." For the revised
Prior to analysis, a holdback sample was removed from model, the outcome expectations construct was split into
the data to permit testing of any model revisions. Revi- these two dimensions.
sions to the model were made as indicated by the data
from the first subsample. The revised model was then Anxiety. The individual item loadings for this construct
Annlyzed using the holdback sample. were poor, indicating a problem in the measurement of
anxiety. Reexamination of the measure and exploratory
4.1 Initial Model factor analysis revealed a number of underlying dimen-
sions. These dimensions reflected, in addition to anxiety,
The item loadings and internal consistency reliabilities for a desire to learn more about computers, beliefs about
the initial model were examined as a test of reliability. learning to use computers, and beliefs about the appro-
Discriminant validity was assessed using two methods. priateness of computers in business and education.
First the item loadings were examined to ensure that no Ultimately, four items were selected from the scale to
item loaded higher on another construct than it did on reflect anxiety. These items were chosen because they
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Table 1. Reliabili and Discriminant Validi Coefficients - Initial Model
CONSTRUCT ICR' 1. 2. 3. 4. 5. 6. 7. 8.
1. Encouragement 0.85 0.67
2. Others' Use 0.76 035 0.60
3. Support 0.92 0.24 0.15 0.80
4. Self·efficacy 0.95 0.14 0.19 -0.09 0.80
3. Outcome Exp. 0.86 0.29 0.27 -0.10 0.33 0.61
6. Affect 0.87 0.25 0.26 -0.09 032 0.49 0.77
7. Anxiety 0.83 -0.24 -0.24 0.03 -039 4140 -0.71 0.49
8. Use 0.81 0.22 0.29 -0.06 0.46 OA4 032 -0.47 0.72
t Internal Consistency Reliability
** Diagonal elements are the square root of the variance shared between the constructs and their measures. Off
diagonal elements are the correlations among constructs. For discriminant validity, diagonal elements should be
larger than off-diagonal elements.
seemed to best capture the feelings of anxiety associated cients of 0.10 and above are preferable. Thus, the path
with computer use. from Personal Outcome Expectations to Usage (B =0.03)
is not considered substantively significant.
4.2 Revised Model The path coefficients represent the direct effects of each
of the antecedent constructs. It is also important to
The model revisions were made as indicated by the data consider the total effects. In particular, performance-
and the resulting model (Figure 3) was tested using the related outcome expectations and self-efficacy have
holdback sample. The measurement statistics were roughly equal direct effects on use. However, when the
substantially improved from the first model (Reliability total effects are considered, self-efficacy emerges as a
and Discriminant Validity coefficients are reported in more powerful predictor (total effect = 0.423 versus 0.269
Table 2), indicating that the revisions to the measures for outcome expectations).
achieved the desired effects.
In total, the model explained 37% of the variance in
Once the measurement model was considered acceptable, affect, 25% of the variance in anxiety and 32% of the
the path coefficients were assessed. All but one of the variance in use. In addition, 7% of the variance in self-
paths were statistically significant. However, three of the efficacy, 17% of the variance in performance-related
paths were in the opposite direction from that predicted outcome expectations and 8% of the variance in other
by the model. Contrary to the hypotheses, support was outcome expectations was explained. Thus, in terms of
negatively related to self-efficacy (H5) and to both per- explanatory power, the model was acceptable.
formance-related (H6a) and personal outcome expecta-
tions (H6b).
43 Supplementa[ Analysis
The substantive significance of the relationships must also
be considered in the assessment of the model. The path One concern with the use of PLS to test this theory was
coefficients in the PLS model represent standardized the nature of the relationships tested. The model tested
regression coefficients. Pedhazur (1982) suggests 0.05 as in this context was additive. That is, self-efficacy and
the lower limit of substantive significance for regression outcome expectations were viewed as contributing in a
coefficients. As more conservative position, path coeffi- linear additive manner to affect and behavior. This
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Figure 3. Revised Model and Path Coefficients
conception of the relationship is common in other re- model was sufficient to understand the influence of self-
search on Social Cognitive Theory (e.g., Frayne and efficacy and outcome expectations.
Latham 1987). However, Bandura (1982) suggested that
self-efficacy and outcome expectations have an interactive
effect on use. He presented a 2x2 matrix of efficacy and 5. DISCUSSION
outcome expectations and suggested that different behav-
ioral and affective results were associated with each of The results of the present study provide support for the
the cells. Social Cognitive Theory perspective on computing behav-
ior. Outcome expectations, in particular those relating to
In order to test this proposition, a multivariate analysis of job performance, were found to have a significant impact
variance was conducted. The self-efficacy and outcome on affect and computer use. Affect and anxiety also had
expectations scores were divided into high and low a significant, though somewhat small, impact on computer
groups. These groups were used to construct a factorial use. In addition, this research demonstrates that self-
MANOVA with affect and use as the dependent vari- efficacy also plays an important role in shaping indivi-
ables. Self-efficacy, performance related outcomes and duals' feelings and behaviors. Individuals with high self-
other outcome expectations all showed significant positive efficacy use computers more, derive more enjoyment
main effects (p =.000). However, not one of the interac- from their use of computers, and experience less com-
tions was significant, suggesting that the linear additive puter anxiety.
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Table 2. Reliability and Discriminant Validity Coefficients - Revised Model
CONSTR- ICR' 1. 2. 3. 4. 5. 6. 7. 8. 9.UCT
1. Encourage- 0.81 0.80
ment
2. Others' Use 0.80 032 0.72
3. Support 0.91 0.24 0.18 0.79
4. Self-efficacy 0.95 0.20 0.18 -0.10 0.81
5. Outcome Ex 0.87 0.27 0.22 -0.09 0.32 0.72
p. - Perform
ance
6. Outcome Ex 0.87 0.19 0.11 -0.12 0.17 0.49 0.76
p.- Other
6. Affect 0.87 0.20 0.15 -0.13 0.49 OA8 0.32 0.75
7. Anxiety 037 -0.11 -0.07 -0.00 -030 -0.23 -0.05 -031 0.79
8. Use 0.82 0.17 0.24 -0.05 0.45 0Al ON 0.47 -0.37 0.73
t Internal Consistency Reliability
** Diagonal elements are the square root of the variance shared between the constructs and their measures. Off
diagonal elements are the correlations among constructs. For discriminant validity, diagonal elements should
be larger than off-diagonal elements.
These findings must be considered in light of the study's others' use, and support) did not adequately explain
limitations, in particular the use of cross-sectional, survey variations in self-efficacy or outcome expectations. This
data. Social Cognitive Theory predicts causal relation- finding can be better understood in the broader context
ships between the constructs studied. PLS analysis of the formation of efficacy and outcome expectations.
provides strong support for this interpretation relative to Self-efficacy and outcome expectations are formed on the
other techniques such as correlation and regression, since basis of three sources of information. Actual experience
all of the relationships (including those in the measure- with the behavior is the strongest source of efficacy
ment model as well as in the structural model) are tested information. However, due to the cross-sectional nature
simultaneously. However, conclusive statements about of the study, and the inherent difficulty of separating past
causality cannot be made, since alternative explanations from current experience, this variable was not incor-
cannot be ruled out. Moreover, Social Cognitive Theory porated into the research model. Observing others'
is based on a continuous reciprocal interaction among the behavior and its consequences is also a means of deve-
factors studied. Feedback mechanisms could not be loping self-efficacy and outcome expectations. This
modeled with the present data, and thus the model tested source of influence was captured in this study by the
is incomplete. Further research, in particular experimen- measure of others' use of computers. However, the
tal and longitudinal studies, are clearly needed to address consequences of others' use was not represented in this
these issues. measure and thus the correlation with self-efficacy and
outcome expectations is somewhat low. The third source
A second limitation is the low variance explained in the of information is verbal persuasion, or the encouragement
self-efficacy and outcome expectations constructs. The of use by others. This concept incorporates both the
three antecedent constructs (encouragement of use, nature (e.g., credibility) and degree of this persuasion,
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but again, the measure incorporated only the degree of The reasons for these findings are not entirely clear, but
persuasion. A fourth source of efficacy information has several possibilities exist. With respect to self-efficacy in
also been proposed by Bandura (1986). Feelings of particular, it may be that individuals with lower self-
stress or anxiety may be interpreted by individuals to efficacy are more aware of the existence of support within
reflect a lack of competence, thus causing a lowering of their organizations than those with high self-efficacy,
self-efficacy. In the context of the research model, this because they make more use of those systems. Alterna-
would be represented by a reciprocal path from anxiety tively, the presence of high support may in some ways
to self-efficacy. However, this relationship was not tested actually hinder the formation of high self-efficacy judge-
due to the absence of longitudinal data. Overall, then, ments. If an individual can always call someone to help
the antecedents of self-efficacy and outcome expectations them when they encounter difficulties, they may never be
were incompletely measured in the present study, and forced to sort things out for themselves, and thus may
resulting in relatively low explained variance. continue to believe themselves incapable of doing so.
These alternative explanations have very different impli-
In spite of the above noted limitations, these findings cations for organizations, and the data provide no indica-
demonstrate the value of Bandura's theory. IS research tion as to which might be correct. Thus, additional
to date has generally not considered how individuals' research is needed to investigate this finding.
expectations of their capabilities influence their behavior,
and thus paints an incomplete picture. It suggests that In conclusion, the present study provides support for a
individuals will use computing technology if they believe it new perspective on individual reactions to computing
will have positive outcomes. Social Cognitive Theory, on technologies. This perspective, embodied in Bandura's
the other hand, acknowledges that beliefs about outcomes Social Cognitive Theory and tested here on a sample of
may not be sufficient to influence behavior if individuals 940 Canadian knowledge workers, confirms much of the
doubt their capabilities to successfully use the techno- existing perspective about individuals' reactions. On the
logies. Thus, the Social Cognitive Theory perspective other hand, it also suggests an area where the current
suggests that an understanding of both self-efficacy and perspective is lacking in terms of the recognition of self-
outcome expectations is necessary to understand com- efficacy as a powerful force which must also be consi-
puting behavior. dered. Thus, while the Social Cognitive Theory perspec-
tive is unlikely to revolutionize our understanding of
The analysis also sheds light on the mediating role of individuals' reactions to technology, it provides the foun-
self-efficacy and outcome expectations in the processing dation for a more complete and accurate understanding
of environmental information. Several studies have of these responses.
demonstrated the influence of encouragement of use on
computing behavior (e.g., Higgins, Howell and Compeau
1990; Pavri 1988). This study is consistent with those 6. REFERENCES
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